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make a finding of water rights in the Lemhi River Drainzzs System
which is a tributary to the Salmon River in Oarmbral Idsho. QCertain

elements in the proposad determination appear %o place wnnscessary

£ =

o s . . , .
and costly restrictions on the przsent agricultural use of water in

I ., 2, = - = o . s

the area, This has besn a cause of concern to the water ussyrs who =ub-

vestigation completed by Mr. Frank W. Haws, Mr, Eugene Israelsen, and

Mr, Joel E, Fletcher,

i~t;

This study was initlated in Hovember, 1975 and consistad of an
on-site visit at that time, the collsction of soil samples to deter-
mine texturs and permeabiliiy, the assembly of all aveilable hydroleog-
ical and meteorological data, the acquisition of gsographic and agri-
cultural land use data, and the analysis end interpretasion of the data,

Since the initial approach by the water users of the upper reachess of

the river, the investigators were comtacted by users from the lowsr

Part of the Lemhi River and asked %o supplement the data already

“qQuired through specific dye-tracer studies and with temperaturs-
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characteristics and to extend temperaturs data by correlations with

existing official weather staticn data.

The Problem

Authorization by the district court to prepare a proposed
finding of water rights was signed on April 13, 1970, Since that time
the Department of Water Administration has diligently pursued the task

~
3

of idantifying and quantifying the sxdsting rights in the Lemhi Hiver

of facts that pertain to the specific hydrology and meteorology of the
area will be discussed and additionsl facts will be prasented.

The problems which ars of concera to the water users are
centered principally in paragraphs L, 5, and 7 of %ths findings of fact
and in paragraphs 7 and 8 of the conclusion of law. These paragraphs
describe the "water requirement! or "duty of water for irrigation pur-
pogses," The gensral feeling of the wabter users is that the proposed
duty or "requirement' of 3 acre feet per acre is unnecessarily re-
strictive, does not reprssent present practice, and 1f inforced would
present an economic hardshin to the users. There is also some question
as to the length of the growing season although some bensficlal uss of
water hefore and after ths dates between April 1 and November 1 is
admitted,

In attempting to answer some of these problems 1t 1s necessary

to examine the hydrological and meteorological measurements which are

available =znd to examine the spatial and temporal differences which

exist over the basin area. Singe the amount of data nseded is not

EVailable, it is necessary to reconstruct ihe most probzable values by
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in the area is alse important as is the Typs of s0il and geclogie
structure of the bhasin.
One of the problems with the proposed determination is the am-

blguivy in the language of the determination and the difficulty a reader
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hag 1n discovering the inten

of water for lrrigaticn purposss 1s 3.0 acrz fzst per acrs at the Fiszld
headgate . ., , " The last sentence of thab parsgraph rsads, "Regula-

tion by tke_water master should bs on the bagis of the rats of diversion
herein specifised rather than by the acras foot sllotment.” Is it the
intent of the Depariment to enforce the 3.0 acre fzst allotment which
leaves the conveyance loss unauantified or to ignore the allotment and
use the diversion rate method which quantifies total diverszion--fi=l4

use plus conveyancs loss.

ractice more in perspzctive, consider for

ct
s

To place presen
exanple what has been allotuved to some of the rights by the diversion
rate method, Claim No. 7hL-02L3A, which has the first priority on
Agency Creel, may divert 0,90 cfs to irrizate 72,0 acres. With a
diversion pericd of 21L days (April 1 to November 1) the total
diversion equals 5.3 acre fest per acrs (measursd at the point of
diversion), Uses by other claims can be simlilarly computed and it
will be observed that the allotment variss considerably (Table 1),
Observe alsoc that the azllotment in the first instant gives 80 acres
Per cfs and that the claims also vary considerably about this number

m -_— - L3 r . "1 hJ
(Table 1, colwmn 5}, It is interestinz to observe also what happens

Al




Tabis 1. Amount of water allocated by diversion rate method

i 2 3 i 5

Claim Ho. Rate of Diversion Land Irrigatzsd Usa/acre  Acre/cfs
efs acres ac.Tt/ac,

74-02034 0.90 72.0 5.3 80
7h-021,3B 0,50 75.9 5.0 8l
Th-02L7 1.20 &ly.5 7.9 5L
7h=1570 0.10 h.6 9.2 L&
7hL-1571 0.3k 16.6 8.7 Lo
7h-02L8 0.8 El4.5 5.3 80
7h-020 ) 0.8 75.9 e 65
Th-02L5A)
7h-02L58 1.0 72.0 72.0
7h-02136 2.4) 90.7 12.0 3h
TL~02LEA 0.2) :
7L-0250 C.3 15.5 8.2 51.7
7L-021:68 0.2 72.0
Statuatory Limit 1.0 50.0 8.5 50

when the statuatory limits are appli=sd to this aresa., The statuatory
7 DT 7

limit of 50 acres per cfs over a growing season of 21l days gives 8.5

e

" acre feslt per acre,
The foregoing figuras do not tell a true story, however. The

c-water actually diverted and applied will conform to the availability

A RS AT

‘of the supply and the demand or need for water, Thess two paris,

availability and demand, are dependent upon the wnims of nature: pre-

pitation, including snow pack during the winter months, and the
Mperature during the growing season. The temporal distribution of

hese tyo factors result in the maximum strzamflow occurring in the
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ten assoclated with floods, znd decrsasing to a minimum while

the demand is incresasing to a maxwimum. It is this natursl phenomenon

which makes water rights, priorities, and zllocation by legal means a

i

clfied rate of flow for =sach user is
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necessary social Tunction. 4 =p

a convenient way of proportioning the available supply amone the var-

-

will usuwally be dif-
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to drrigate only part of the farm whils the othsr pars remains idle, the

use per szcre could far exceed the tabulated amount.

Why Are Water Rights Vecessarr’

Baifore getiing into the chysical characieristics of the Basin
and the demand for water it is well to analywze why allocation by the
courts became necessary and to view the process hopefully from an ob-
Jective point of view.

Since water is the resource we are concernsd with we should

i.Jv

first establish in our minds what watar is, what it is not, and what
function it performs in irrigated agriculturs. First, what is water?
It is a liguid, a solid, and a2 vapor. We should not confine our think-
- ing to water only as a ligquid., Water is constantly being convertad
frem a liquid to a vapor and back into a liguid, or into a solid and
back to a liquid again, or from a sclid to a vapor %o a liquid., This
brocess is continucus; the state and direction of change belng highly
temperature dependent. In the liquid form, water is manageasble. We
can carry it in a bucket, run it dowm 2 ditch, or pwm it up 2 hill.

As g vapor, water can be transported many miles through the air by the
winds and redistributed upon the land in the form of rain and snow., As

& s0lid, water can gccumilate and be stored in the mountains to provide
J .
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the source of spring floods and late summer streams. Weter, therefore,

is the all-purpose, all-pervading resgurce. It exlists everywhers, can-

I

-

not be used up or destroyed, and is an essential ingredient to all 1ife

Processes.

What water is not? Water is mot a scarce 2conomlc Tesourcs.
Confusion over bthis point has led to many quesbionable and perhaps Wi~
wise practices and development decisions. Tt iz probably natural for
peovle living in the western arid states to lock upon webter as a scarcs
presource. Farmers who sxperience drought conditions or crop loss be-
canze of lack of waber may find it difficult to belleve that waber is
not scarce. Actually there is an sbundant supply and that suppliy is
constant, being the same amount in 1976 as it was LOCO or more years
ago, The totel world supply of w tar does not changs, The problem is
that the water is not uniformly distributed over the surface of the
ginbe. This occurs becauss water phase {solid, liquid, or vapor) is
temperature dependent, and temperaturs on the surface of ths globe isg
dependent upon the amount of solar radiation received, the abscrptlon
characteristics of the surface material and the reradiation and cenvec-
tive heat transfers which take place, Because the earth spins on its
axis and orbits about the sun the radiation raceived at 2 point changes
conbinually which means temperature changas continually, water is
continually in motion (changing phase) and the rainfall which produces
the menageable supply comes In cyclic periods and in variable amounis,

The water which occurs, however, comes as 2 product of nature,
without cost or effort by man, There is always encugh water at some

lzos and zt some bime to satisfy the needs of man and of civilization,.

Transporting the water from the place of supply and making it avail-

able at the times of need requires ensrgy and direction and it is this
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element of the system that is sconomicelly scarce. Water by itsel

free and abundant. Manzgement (diversion, storags, conveyancs, and

distribution) is costly and will only be accomplished when an economic

return jJustifles the economic input. Separating the frze resourcsas
r 1 -, h) ] I} ~t o

(Waxer) from the scarce resources (water conmtrol fagilitias) in an
economlc system is a concept which needs to bs lzarned if proper de-

cisions ars to be made,

Consider now what this concept does to ocur thinking about =f7i-
clency in =z waber resource system. Since water is not ths economic
scarcity, it follows that there is no such thing as wasted water., Ro-
gardless of what use we maks of the watar or whather it is even uszgd
at all the waler eventually ends up downstream and gsts
atmosphare %o begin a new cycle., The part of the system which can e
wasted is that part which costs and requirss an expenditure of enzroy
and/or material: the control works. If the control works have beer
overdesigned or are cparated only at half capacity, the efficiency is
meagured by comparing the useful capacity against the ftotal capacity,
The part unused or swrplus becomes the wasted part of the rssource.
Suppose, for example, thet nature provides a water supply sufficiang
to irrigate 100 zcres, but instead thab water is all used on 50 acras,
Does that represent a waste of the resource? Obviously not, becauss
the water will move dowmstrsam as it has always done whether used or
not. The water has not besn wasted, On tke other hand, if energy and

hmaterial had been expended to build a conveyancs and distribution sys-

tem adequately to serve 100 acres and if the system 1s used only to

CATrTigate 50 acres, there has besn a waste of a resource, the energy
-~ 8nd material expended for the unused capacity. Costs have been ex-

bPended which could have besn less. Also, if epplying 211 the smitsr on
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50 acres depresses the crop yield, the wasted resource sould have baen
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the preductive capacity of %
involved apnly only fo the production.

Now let's extend this thinking to water rights, If thers sere

ok

!..h

two DMelds of 50 acras each which could beoned
owner had invested in a conveyance and distribubioh system, the value

1

gysbem 1s measursd by the legal right to a shars in th
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use constiiuies a wasts in ensrgy, material, and the value invested in

the righv, The water 1s still not the wasted element, Water righis,
therefore, have wvalue depending upon the time, location, and amount of

In zllocating water rights, this cencspt should be keot in

j
3
b

wind., A water right should be svaluatad on ths basis of its worsh

Q
1y

the production of wealth and the potential misuse of the resources
energy and material--not on the zmount of walter used or required.
Let's turn now to whalt function water has in irrigated agri-
culture. The objective of the farmer is to securse for himself and his
family an economic return on his investment. To do this he relies on
the energzy of the sun, the seedbed and nutrients of the soil, and an
environment which will be conducive to the growth and maturation of
his crop, Water is essential both as a part of thes plant structurs
and as an environmsnt conditioner. The growth process is dependent
upon water to transport nutrients from the soil to the cells and to
asslst in the elongation of the plant tissue. The ensrgy needed to
transfer water from the soil to the plant is limited and since the Foree
Needed increases as the soil moisture dscreases a certain minimum water
content (wilting point) must be maintained in the soil. Seoils also

ald

'J-

have a maximum amount which can be held without drainags (f
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mey wilt, giving an indication thet the tempesrature regula
by the water system in the plant has ceased to functien, Thus water

be said to perform twe general functionsg in s plan Firgh, the
C&H in =} Y 3

complex process of nutrient fransfer which we shall call growth or

dglongation, and second that of cocling the plant during periods when
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destructive limits.

In the =il or in the atmosphers wabtéer 18 an environmental con-
ditioner, softening the soil, regulating ths temperaturs (to retard or
stimlate growth), diluting towicants, dissolving nutrients, and regu-
Jaﬁﬂg"nﬁng‘ortwmmlfwoﬁﬂn.‘E1smw instances the effect may

be adverse to the plant as when too much watsr ponds around ths roots

their vital function or

0

Ey

 preventing air and gases from perfornin
flushing soluable nutrisnts awey from the plant root system.

One other important aspect of water use is external to the in-
dividual farm, but probably the best reason we have for inviting the
?ate to administer watsr rights., This is the effscl one user has upon
:he potential or actual use by another. This effect begins at the
di?ersicn point and reverberates downstream to the "end" of the system.

he amount awvailsble
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Hence, to ensure equity, & system of water

3 , -
~§gh“5" has bsen dsvelopad. The State's role as an administrator of
o probect ths sconomic investment of thz divertor

ad hzzdgatz regulation and by enforcing the
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decisicns of the local court
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o adviss ths courts as

Stats

ct

B

ths quantity, quality, and timing of ths remzining resourcs.

&)

should not attempt to dictate farm managemsnt practicss which may aifect

the economlc return of thse Tarm mit.

Ths guestion of how much wabtsr cal bensfiecially b2 diverted for

‘agricultural purposss has often bezen asked, The tarm "duty of watsr?”

was an early phrass ussd to represent the amount of watber divertsd for

each acrs irrigatsd and of courss varisd witi typez of soll, convayance
system, a1d mathod of distribuvion. In an atbempt to bz a 1litvle mors

scienbific about it, rasearchsrs bsgan Lo msasurs tha amount of walter
applied to get ths bast crop response and later to determinz the amount
of water evaporated from ths soil and from the plant during thz growth
season and to correlate this "consumad" water with climatological con-
ditions. Tais lad %o predictive tools such as ths Blansy-Criddis

Method of estimating svapotranspiration and has serronszously beosn
g P 3

w

mplied to water right sllocation as bsing the measurs of banaficial
use in irrigated agriculture. The methods have valusz for agricultur-
glists who must design effective ani adequate distribution systems and
it has value in estimating thz amount of water "depletzd” from the

hydrologic system. 1t does not. however, ma2asurs thz total banafits o
¥ 3 3

bz derived from a diverted water supnly.

[y

A common pracbtice which has evolved from thz knowledge tha

Plants transpire a given amount of water under certaln tsmpsrature
conditions is to detsrminz an nefficiency of irrigation. This is a

ratio of the zmount of water "consumad" to tha amount of water diverted

or anplied, This may have value to a researcher or o an agriculstural-

ist who desires to extend an existing supply, bat the term 13 misleading
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"
allocators who fail to grasp the larger perspzceitive. The word Heffic~
iency™ usually implies thst someone is doing something right. (He may
not be doing the right thing, but whabt he 1s doing, he is doing with
the least amount of waste.,) A high efficiency should mean a greater
return on investment, but irrigation sfficlency may be completely un-
related Lo sconomic return on the individuzl farm and a detriment o

-Bhe economic production of the whole system. We have indicatad sarlier

that water camnot be wasted. Productive czvacity of farmland may b
J f

larger than needed and =ither or bolh may reduce “hsz total economic

efficiency of the favm, but the economic efficiancy of the farm cannot
be expresssd validly in terms of the amount of walzr diverited, A
classic exarple of this exists in the Lemhi River Basin., It can be

shown, on the basis of water consumed and water divertsd, that Tfarmers
in the basin have low efficiencles, perhaps as low as ten psrcant.
Nowhere in the basin can it be demonstrated that increasing the effic-
iency, except perhaps in the high water table pastures next to the
river, will also increass the yield of the farm, Incrsasing ths
efficiency will, however, add additional costs to the conveyancy and
distribution system, thus effectively reducing ths efficiency of the

farm operation. This increase in irrigation effi

@

an adverse impact on the total system. Under pressnt practices th
surface flow of the river is effectively delayed in time so that late

Sammer water 1s available for use to the lower users, Increasing ir--

“.rlgation efficiency would decrease late summer flow in the river.forc-

*ing farmers to uss the underground supply. This means an added cost to

© the operation without increasing the return,

=

te farm managers who must make a profift from farming, and to wabter rights
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hiysical Descripbticon of Lemhi Basin

o

o

e}

The Lemhi River drainsge basin is

[2]

drainage and is located on the eastern side of

(Figure 1). The elongsted Lemhi River basin

and 1s bounded on the sast by the Beaverhead

O

s

(i

Mountains whose crest

-3dalmon River bagin

trends northwest-solutheast

the Continental Divide and on the west by the Lemhi Range -hich forms

o

the divicde between the Lemhi and the Pahsimerci wvalleys. The Lemhi

River emptiss into the Salmon River at the oitvy of Salmon. Tdzho. ard
o 5 3

basin is nearly 65 miles long and about 25 miles wid

of the valley from Salmon to Lemhi is relatively nar

entrenched in a trough about two miles wide.

is nolted for its high guality water and excellent
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Above Lemhi the valley

widens as the siream hed ascands %o a width of sbout ten milss., The

upper portion of the valley starts above 7000 feet elevation and des-

cends Lo the confluence with the Salmon River at about LO0O fast.

The total area of the drainage basin above Salmon is 1270 squars miles.

The basin is effectively separated into two separate sub-basins by the

gaging station at Lemhi with a smaller sub-basin at Texas Crask, The

basin and sub-basin are shown in Figure 2,

~-Geology

Standing the movement of water through the basin.

This is not to be a detalled description of the geclogy, tut

only a brief cutline of those feabtures of geology which assist in urder-

To aid in undersiznd-

& structwral cross section taken ab right angles to the river at a
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point about 10 miles north of Lemhi, Idaho. The informabion 1s taken
from a published report of the Idsho Bursan of Mines and Geology.g The
gertical scale has been exasggerated for convenlence in describing the
hydrologic relaticnships ta the geology. Although this section is at

a specific location, the pattern of depesition demonsirated hers is

-

reveated in other parts of the valley including the upper reaches
fing sy fndls

arcund Leadore.
ITn evamining a geclogic map, it is to be noted that the culiural
actiTities of man, such as agriculbure pursuits and the rural and urban

activities which support touwns and cities, are nearly all located on the

4y

nature known gecologically as the quabternary de-

surficlal deposits o Y
posits. Theses are the sediments derived from other older formabions
which have been re-deposited in more recent pericds through the action

of streams, lakes, winds, and glaciers. The non-quaternary deposits

&
B
¥
&
£
i
%
7
3
s
X

. of sedimentary origin generally provide too harsh an environment for
‘sgriculture and are not suitable for community habitatlon, but are usad
for grazing, timber harvest, and mining.

| The quaternary deposits in the Lemhi Valley are generally flood
plain deposits wnich straddle the stream bed in a long narrow beld

,from one half to one mile in width. In addition there are alluvial fan
\ﬂ£$951ts were tributary streams enter the river and older water-formed

Tn +he higher elevations, glacisl morraines exist., Along

i 1Anderson, Alfred L., "CGeology and Mineral Resources of the
1 Quadrangle, Lemhi County." Pamphlet No. 12L, Idaho Bureau of
S and Geology, Moscow, Idaho. August 1961.
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The guaternzry deposilis in the Lemhi Valley lie on top of ter-
tiary deposits which ars soft sedimentary rocks consisting mostly of
silty or sandy chales with some sandstones, conglomerates, or tuf
materials, Ths younger members of the tertiary group in the Lemni
Talley alsc contain bentonitic clays and soms ligﬁite. The water per-
meability of thess rocks is low, particularly where bentonite is

sant,

g
H

Since the Lemhi River flows over the surfacs of the permeabls
quaternary gravels, and since Tlow is impaded by the tertiary layers,
there i1s a natursl tendency for the quaternary material to £ill with

water and for this formation to then act as a condult for water moving

1]

marallel with but underneath the stream bed. That this is so in the
Lemhi Valley is evidenced by the shallow depth to water noted in ths.

L

pasturss next to the river and the shallow wells {(10-12 fest) used for
domestic purpcses in the homes not far from the river. As you proeceed
further from ths river to higher elevation the depth to water increasss.
The total depth of the quaternary layer in the Lemhi Valley is
unknovwn, but Chapman2 estimates it to bs 200-300 feet, One well log
for a well drilled on the Ellsworth Ranch in Sec 2 T15N R26E was avail-
gble. It showed the well penetratesd to a depth of 200 feet without
reaching the tertiary material, The static water level was only‘??%‘
feet below the surfacs. One other deep well exists in the arza (Truman

Chapman) but the well log was not available.

The point of this discussion is that because the surfzace material

~{which may be 200~300 fest dzep) over witich the surface drainage occurs
; y i

EChaUnan Sherl L., "Lemhi River Basin Geclogy, Hydrology, and
Irrlcatlon JLIlClcpC}-' Consultant's report to Mr., James Herndon,

Aitorney at Law, Salmen, Idaho. January 1976.
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is highly permeable and becauss the impermeable tertiary material be-

neath the qualernary prevents further dowrmvard parcoclation, the quater-

5
lj

nary material is led with water, The only direction this water can

g0 iz downstream in the same dirsction as the Lemhi River. Water from
the tributary stirs ems which is diverted for irrigation and not consumsd
must eventually enter this underground water reservoir and, bscause the

==

regeyvolr is filled, overflow back to ths surface at some point further
2 i

downstream, g peak flow of the nabtural stream is thus delayed in time
but not diminishsed in guantity.
Soils

to the upper five feet of granular sarth in which agricultural crops
are grown., It is important te our study because it is this material
which must be moistenad through the irrigation process to provide the
environment for crops to grow. If the soil is fine textured znd deep
(five feet or greater), sufficient water can be stored in the soil to
permit ths growth process to occur without frequent re-wetting or with-
out excessive percolation beyond the root zone. Thin layers {(less than
two feet) of coarse soils do not store sufficient water for growth and
therefors require frecuant re-wetbting and in the process ruch deep
bercolation beyond the root zone., The Lemhi River Valley contains
essentially the latter soil type.

Soil samples collected from various farms in the upper Lemhi

_Vélley near and arcund Leadors were analyszed in the soils latoratory
Tor texbture and permeability. The location of these samples is shown
-in Pigure L. It was also cbserved in the field that soil depths wers

generaily very shallow, in some areas being less than one foot. In
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general ths solls have zilt texturs
abhilitv increases benezth the soil
and ths fines dscrsase,

enalysis

g and ars very permeable
as the sizs of particles

Laboratory vresults are shown in Table 2.

K

Sample Ho, 1/3 Atmosphers

5y CrOmeter
% Sand % 311t % Clay  Texturs

15.3

9.4
18.7
1.8
10,6
11.8

15.7

U OARNE IR W o B

1+

13.76

L
I
(4]

L1 L3 16
&1 26 13
L3 36 21
51 33 16
53 35 12

o 31 10
L5 29 16

Loam
Sandy Leam
Loanm
Loam
Sandy Loam
Sandy Loam
Leam
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Hydrologic Descrivtion of the Basin

ALl the water in the Lemhi Basin must trace its origin at some

:
¢
&

end following its movement through the basin is difficult and comslsx
= Py

and at best can only be approximated. There are only three points in

o

the valley where precipitation has geen measursd and, except for thes
Salmon station, no long term record exists. Some measurements wers
taken at Leadore, Idahe, during the period from 1948 to 195k, bub the
record 1s far from complete. A ney station was establishsd at Leadore
in 1965 and a good record exists from that fime on. At Lemhi, Idah
intermititent measursments were kept from 191k to 1976, btut only three
complete years of record exisi during that period. At Salmon, Idaho,
the record is longer, beginnine in 1906, but with many missing data
points until about 1928, The record from that point until 1970 is fair.
A nesr station was begun in 1570 and has good rscords %o the present
time,

: The precipitation records available from the National Weather
Service are duplicated in Tables 3 to & for the stations of Salmon,
Lemhi, and Leadore. The monthly and annual average values ars shown as

computed from this datza. To reduce the variapility due to the mssine
=

o e B TR S S L

Sampling dates and for the length of the record, a graphical method was

LT AR 4

Used to slso calculate the mean values and these are also shown in the

i

A LRI T TR
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e 3. Monthly Precipitation for Salmon, Tdaho. (inches)

g
Lr Jan. Feb. Harch April May June July Aug. Sept. Oct. Nov. Dec. Annual
S
1.20 .79 B4 700 1.26 0 1.07 L3600 1,57 1.20 77 1.01 .85 1147
53 .63 .92 - .32 3,12 2.38 1.02 .21 .80 .77 YRR N
.16 .06 43 L17 2.48 2.84 48 .35 1.33 7 54 .13 .33 9.74
.84 43 .19 26 .93 b - - - - - - -
L3156 19 V360 1.87  1.83 A0 .27 AT L6213 L2300 @LL4
B3 .25 72 B0 1.75 2013 1.62 .57 .89 L5000 .33 81 1130
75 1.04 30 87 .32 1.8 1.08 61 .20 .89 23 .62 9.70
.53 77 91 48 1.48 %! 15 .05 1.00 04 1 .92 7.39
1,22 .54 .84 .30 L4300 1,08 38 1.3% - - - -
- - - - - T .08 21 .81 - .35 .60 -
54 20 L40 16 15 - - .14 - - - - -
- - - - 2.27 1.7% 0.12 0.3 .94 L4 70 - -
- - - - .83 51 1.00 2.7 .03 .03 L2 51 -
- .08 .22 - 1.18  1.90 LT 1l14 43 .88 - 79 -
40 L10 - N - 53 74 .38 .10 - 35 1.37 -
- - .60 L34 L2868 2.38 88 1.09 1.76 25 01 .89 -
41 .39 L43 J72 .87 .28 48 91 66 10 1.37 B0 7.40
53 .37 .30 .27 2,33 .67 71 93 2,27 .96 - .83 -
1.01 0.12 .65 .33 .13 7 .78 56 4B .76 08 .72 6.13
82 .02 .33 .75 LA 73 .84 40 1.04 16 05 1.48  7.53
72 70 L27 .99 31 A .67 1.38 1.18 58 14 L2000 7.53
30 .22 .62 48 1,31 47 46 .07 1.13 01 2.21 72 8.720
38 08 0.81 45 1.46 1.67 42 - 3.19 - - .25 -
24 .50 .03 .83 1.35 27 .39 .17 36 1.36 .19 L84 65.35
4z .14 .77 38 10 1.33 61 .43 46 1.4& .27 .34 7.39
.10 .08 1011 33 13 31 .19 T 36 .24 .25 3.63
1.11 .78 08  2.07 .66 2.50 L71 39 1.1z 05 15 17 9.79
45 13 61 52 .82 1.46  1.44 05 .86 40 41 63  7.78
.79 .28 66 14 L300 1,60 1.18 23 L16 - 1.88 37 25 8.84
61 .62 1.22 A9 10340 1.09 .89 43 .79 L T 26 8.15
01 .70 1.3%9 .77 T P .79 .08 3.12 .77 .89 34 10.48
.27 .1 07 L4200 2027 1017 2.55 .94 .77 1.05 .50 .82 10.93
.05 L47 25 65 3,88 1.26 08 3E .22 L4800 1,18 - -
18 .63 21 .77 66 .73 1.23 1.39 .49 .79 42 31 8.81
.58 .39 29 .70 1.85 2.29 - L34 .62 L1200 T4 28 -
.23 .62 33 06 .63 1.74 1.1 .56 .17 .56 N 95  9.02
- 80 .15 B0 k! 1.94 710 01.15  1.57  2.24 1.34 2,19 1.14 14.35
:23 LA L34 010 1.13 2.07 .33 .71 1.1F 73 .55 37 8.11
W24 55 .54 89 2.8s 2.30 1.58 .49 1.09 L4990 1017 1.83  13.83
-08 .27 L34 272,11 .06 .12 .35 74 LA L70 .15 5.83
.51 14 .56 39 .19 1.35 .25 1.85 1.39 .29 1.01 64 T.77
+55 1,32 .36 4 1.23 - .34 1.09 - 73 63 68 -
33 1.21 1.1% -~ 1.63 2.10 .91 .35 .07 T .08 52 ~
o4 79 29 1,12 1.36 2.24 .05 .13 .18 07 .72 .21 8.4l
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Lot

Feb. MMarch aApril May June  July Aug. Sepe. Oct. Nov. Dec. Annual
— - - - - - - - - - .12 —
LG4 43 2,504 1,14 1.4% L4 .78 S40 A2 1011 1.4 12.70
.75 1.258 .14 1.44  1.86 .75 1,17 L46 .82 L34 L42 10,42
.06 .18 L4z A5 1,97 .67 .50 .84 L3 1.00 1.13 7.38
L2300 1,41 .10 .65 .29 L33 L91 .02 1.0z &5 1.07 7035
.63 .76 1.83 .02 1,21 2.4 1,40 .09 1.84 .60 i.39 2,70

z  L1.01 A3 89 1.01 .86 1.38 .8z .87 36 .90 70 .93 5.01
L4200 299 431 L1z C41Z 672 .878 366 328 510 339 .33 3.055
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Feb. March April Hay June July Aug. Sept. Oct. ¥Yov. Dec. Annual
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65 .79 133 191 1.73 1.2 .52 48 1.07 .08 30 1ot
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6239 .98 B0 45 .99 1.4 1.53  1.08 36 . la Y18
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e Iy Y s e 4 = 1} :
Montnly Precipitaticn for Leadcre, Idaho. {inches)

Feb. MMarch April Day June  Julvy  Aug.  Sepc. Oct. XNov. Dec. Annual

L4 .43 sS4 6l 1.830 2.07 63 49 1,38 62 33 1.13 11.c2
i .32 40 - 247 29 82 11 1.00 24 34 56 -
7 62 - 5 1.54 47 .39 1.60 08 - - - ~
4 46 47 56 1.94 .94 31 73 .82 A3 59 37 -
5 132 ,09% 370 L4880 230 180 774 668 2609 346 438 -

Monthly Precipitacion ILnches

Leadore Yo. 2, Idaho

365 - - - - - - - - - T .35 .07 -
1366 12 10 T T 30 1.21 .08 .15 .89 L3200 L4406 3.67
967 40 33 93 1.34 91 2.6 .61 .13 .30  1.23 .59 .44 014
§168 1.20 3¢ 40 28 1.46 1.50 .30 2.17 2.11 .17 1.49 0 .80 12.42
1569 .50 20 07 .17 80 1.18 1.17 .23 .57 A7 U480 L2000 6.16
570 A0 T 50 .82 1.24 1.04 1.09 1.03 .71 .31 1.37 .20 -

371 42 10 .10 1.04  1.49 1.51 .03 1.00 .89 .66 .73 .95 8.97
4 .80 T 32 .23 1.42 1.06 .58 1.14 .63 1.0l .25 .19 7.63
413 .30 T A0 .92 .34 2,05 .87 .62 .95 .17 .67 .61 7.90
474 T .19 75 .20 1.52 .20 .40 1.2 T 1.18 T .55 6.21
315 34 .03 .28 1.31 0 1.57 .56 1.12 T .03 1.24 .20 2.13 8.8l

= .5 21 42 .70 1.1 1L.30 .63 .56 .82 .68 .66 .56 7.99
¢ .319 .173 .281 .486 L4880 L6990 L4188 LR35 L3538 456 L4420 598 2529




The frequency distributicn of the granhical values are plotted
in Figures 5 to 16 for each month. Indicabed by arrows on the graph are

the values of the mean, the mode (maximum frequency), and the 20 per-

O
=

cent probability (chance o happening once every five years),
valuss will be used later onto estimate consumptivé use but one should
use cauvion in using these figures, particulariy in the Lemhi and
Leadore areas because the record is not of sufficient length or com-

pletensss to estimate long term averages with greabt confidence. For

105 were taken during Julv-MNovember

a1

this reason additionzl mesasureme

1976 by the investigators, hoping to establish a correlation which would

m

provide greater confidence in the estimated monthly tesperatur

curve scmetimes referred to as a mass curve, Each of the three fre-
quencies noted above ars shown. It is to be noted that the mean values
give maximum precipitation oceurring during May, June, and September.
These peak precipitation periods ars also reflscted in the peak runoif
curves as will ba noted later,

The precipitation measuring stations are all located on the
valley floor and therefore do not provide an estimate of the total
precipitation available in the basin., To obtain this estimate, the
rainfall map prepared by the Weather Bureau in 1965 for the Stzite of
Idaho was used. This has been reproduced for the Lemhi basin in Figure
18, The aresa between iso-lines was measured and thes prescipitation de-
termined by multiplying that area by ths average rainfzll in that area.
Summing these values over the entire basin gives the following resulis:

Total average annual precipitation = 15,53 in. {1,055,000 ac.ft.)

Precipitation above gage at Lemhi = 15.76 in. (751,300 ac.ft.)

]

Precipitation below gage at Lemhi = 14,98 in. (303,600 ac.ft.)

Precipitation abova gage on Texas Creek = 10,58 in. (54,100 ac.f4.
} 39 gag L



fienuep  ‘oypp] ‘adopeal e ucll1RILdLoRdd JO UCLINGlUIsLQ fouanbasd g s4nuLid

o { 4.2 =.d) Wig¥d ALIT19vO0¥d INT¥A INIYLX3
X £- (yuas.3d) AL1719Y00Yd
£6 2% 56 06 0] 0L 0% 05 0y 0E 02 Ol § I i

EEEEE L HT T LT TR e e

ol 1
e EERET =
TEETEEE M
1 e I e S g B oy
. . is)
B o
$ } I [ T Ty YW 55 1 N * " LI.HHMH nl.—.
o o B o A R A A 5 ¢ prylununiduidisabefign 13 ol fu
THIE T W Afumagl — m
crbkk Yl 1t oo ores {00/ e sy bmminnd [
& s iRuaRadtld s : oy o
T THTTI L : [
i +— -4 2 i g i -
- w‘. - X . + - - ot
o SHE L s 2
——— TN T . T ~ d:w : :w M T w
yo— PR Ao i)
vt Sl SOl St il Sl (0 A HREE. akssdid J HE ISt 1N 4SRNE B0 344 "
P -k -+ < B 4 £
— LHH EHE 13 1
Sl S — _ Ll LEE T AT
RSO SRS S afr i THEE
Pooiets st e SR REAN d L E ]
ot ol B & s 1 1 T :
- ) s - - L Li i 1 e
DA MM WO F A - -t L SEES i bod-- - 4 .
u— ol Sl Sl i o 0 Fri-d AR 5 e e
- g g ol o 4 T 1 It A0 Y S —
- - e - 4 ELEELL 11 . L e
- S S ik A W 4 O A 11 CIr " ] b .w.-in-nd
b SO g A : b AHuner : TR ER L
S B o S rEb e R 4 1 -
) wibli: it Sl N Wl N St o § ) o i o it o] ol b gy A o M R A &3 S
‘Sl IS SRR ARNSY VS S S A A A IR N G140 4 PRI EEEE LT [ it 0 0 Ay gl .
- T S S 2 ¢

000% 00% 0o0e 00l 05 52 01 g 2 151
{stead) OOIY3Id HunpLTY




Arenaqs g "OyRp] “8J0pEIT 3P UOLTRIIdIdEA4 JO UoLlInqLalslg Adusnbad 9 aunu 4

o Ax -7 = d) ¥Ig¥d LL1T18Y0Nd INIYA MIBLXD
) (1uadaad) A11118Y80Ud

%6 a6 08 0/ 09 05 OF Of 0Z 01 3 1 U

[y}
o

6765 866 5766

+
+
[
-
T
i

1
T
e

g b Bt Sl iy

lllll PR S . I T . - - i - H - b - 4-
SR ] ! T T e =
H : b e e R Ry S e
d ...;T....;.l a-Irr H .ﬁ
IS FHT R R
AN RENTETHE U
ety ir..?m,_ﬁfl-n!..:ﬁ. N —-id 53] n:. N . e Ly
1 r o + P
i i‘.ur: H 000 :
b .H.N“f . 1 EESLaENENYasEEits i e
iu.n:. ‘...“LWH. - H B BEN N NEY Fyiregonne
T FE oo i
— VD) SRS S S J. i
ERfEEina HHTH
1“ I S ol ol Twm NI AN lrf 1 .H !
— g e g — b4 -4 1+ 4344 ¢t H- 1)
JON 555 Gribabute i il ol ok ol S 8 O L :.m”...-,._vr%wq 5
A SRSGS S IO T T aeE n
S " _.L [ 1” xj;wpm. ann .ﬁ.mwx o~
IR EREr (= -
. LR R O T -+ ¢f.r|— - .q [ [4p]
S SRl ¢hdt o o I SFE e i e e
% et b m PO Dl u N5 .:\WHW.,. b
R SR B S Im 143 MT Faliee am. tn
]‘;.Ml - .:.wﬁ\éfﬂ ..u...nv gk Lo 1: z..w A4t -+
A AN .yvi R A N A WYY O 3 : .
: m:;.: Crr okt it ©
SRESHIREN R B e 2
hrpiltn bR e T
(M Sespaitt it sl =
Pl W SHIE L T
I A R S Ao B SRS Eehy i s
ARSI geiganatiiiniie { w 3
i ST R S
._\w: bror ‘.ﬁ. |H..,.:‘m gy
e . wa uRANEne I nasd ronat e v
u.__tr.ﬁ..< _ A & e M,?u P e
vl ! SRR SR H
E L g MH Sarssal :
BRe m. St . . it ey 1
R A IR B XTI R R A ET T pas
R e T H T R e
11 : JWL'IHH: - 4L R S EwERnadun FHRSIIEREERANER 14
b
r

T
——— e g e

-t

i

o - 1 S |
frethetbvpopt 4381 B RS S USEEa S
- o - -t
ERE ] L it
- b T

05 52 o1 § e
(54234) QOINI4 Nuniay

— e+

ot




YENEN "oyep] ‘@aopeaT ge ucilriidioasg 10 UolINgLIIsLg fauanbauy ., adnplyg

o {523 = d) ¥idva 1170070084 INTWA INTVLXT
(3ua2434) A117119vA0Hd
2 56 9% L9 00 03 05 0V 0 02 Ol 5 1

R R S

e AT * - I bR T s o e
= HILEEEHEHH R I e
= B Einlaneshiithoidit HiEsmES
S —}- . H4- — - d- v 144 IIJ...T_, i i
‘ [ RHRR R

e st R R .1&;7 :
Sy b et RA st imERSEREcasanitstifaituilITeey

17

L
:
Z
:

i
=
Z

H+ o
:hlx

T

—

.-

i ¥

I U SN AN S W P e o slnusing - A T x a

Sm— t AL HHE LR b H =

-~ 43 - - 544 e

g ‘UK\. Tobgl u- 44 11 ct

hpmﬁ N -y kx.m;u 1.H¢w HHHE : : : w._+

g e sl S e - IHA TR 1 o

o M LA ! g

s Sl Gl - SR P E L =
— ————— e - ] :

e
re -

—HTTTY
o
.

e b e
T

e g gt e

m 3 7 - .m..‘ } [ s
NS S Sedi ot et =
HE f S Epas LTI P

el B - i =
SN it o
4 ] fee 4

et e H —
fias : B 1 1t
o . I L -5 | Ahi +
AH...F:|wI, N w ELAT T Y L
b : asdsasesaiisitgrliiol s

L L

1

+

1

e
-
T

-

T
4
1
n
T
i
gy atumyiiysrat e S

e e ek

B e S

SARAFSSNNE SREESISON S
=
'
.

g
| .
rrapemrern aes 4
‘
e
S

i

<
&
[a)
(o V)

5 )
(S1E2A) Q0T¥Id HINLTY




Lddy ouepy S L B <R VISR :
[ iUy OUTRE “odopray de uvotjel idiosad o uolingralsig Aouenbsay g aJniiy

28 {
A

»-m-@ = d) Wlavd AL ve0Nd InTVA ELENIRE]

! (wa242d) At1110v90ud
.;.].«Jﬁ )

N}
(=]
X

-]

iIZITTT

56 0% 09 D6 09 05 0F OFf 02 Q1 & 1 1N

]

ey
]
NS S
S
A
- —
e
'
¥ o
+ ~
T
P it
143

e pm—
,.+T‘.++;]‘._F;;‘
S S S

T
: f _
i + Pt g ‘%&. WWH
1 ! Tjidis g wﬁ. e R
i.l\ B o e o B 5 o e :@ jisinissl .:nxw...&im}mm e
Mrw b : TEEETTH S ov 0 RERHES iniisiss
PHE p ek b B EE ,mj:t“‘ T
Al U bioiek D prEk i H e T R R ! w SRt IRy e
IR R EEH e e P -
et it AL e e e
gan wh SR R T w b it e ssn s iitas coman mumee
" w? ,-Wur‘. cH Y 2 U x.q.wi. 1T M HW S
I = T I I T R TR A Y -
; iy S Dol Hhrh SaE30% 4 H : —
5 Shis EEEHER I R hdliE==
2 A P R R et s g feerr e PR T
tr SRR P R R T e :
L ,Iw..,ﬁ.m“ B aRiEs] H.lwmmm»._ A ﬁmmwruw%nTerT!fa =
m - 4 % B Gl e o Ao gt 8w R S F R B 13 20 RN R[S S G m Sl S i et =
i .TAA.HAJmH”mE:q,WmHTLﬁrw; HHHTHHH T TR e o
Fi= R e e AL R S T e e e o
2k ST T B e e e s e e o
8 L . S LR | e : o
; LCLE T b e G B
., - “ - LA puas ;mh HE o e (ot
: HEE R RNP e h S A e L e 1R =1
m P G R )
v IR O L S BEIsCaaatciipI N Hies W.‘“m i =
. ESE SR R u,lww;rm»4u¢nu g
[ Ti 4 b o PO s
RE RS LR ;
- ) w; . v

|

+

T

STy,
13

LIS

1
b
INVERE:
]
;
T
o
T
3+
+
|
t ;
| I
I P
pug
: HIOT
frrev s
T t
r
I
r
+ L ek
Ly s =i
1
= T
t e
t ¥ LA S L
> ety -
I P L ] :
3 btpr T T
TETETE e )
sy
P T S o

L

L

|

i

E\
1]
LS
T
[

H
H

I
e

T

T
'
| S SRR S

r
i
T
Yl..
iy
ot

[a
T

1

fr

{
H
i
1
T
T
[

T
1!
g
I
1 gt
i
e
;
+
P
BN
T
T
. T i
ot - T
St = b g e -

H
Fl g
T

H
H
-
—r
T

|

T

4
™

ok

SRSV S-S Sinininn 4

ot e S L L N ST T

,
;
s
-
{ i
i e
AR B
["_‘“?""‘*"
s
Saan
T
L i
1T
t
P
———
WS
T

52 01 3 <
(54234} A0T%3d Kyn13y

0oe




Aely “oyep] ‘suopesT e unliejididddd Jo UoLInqLJalELg Adusnbadg ‘6 asnulLy

(5.3 = d) H34vd A11709vE04d INTYA THINLXT
A (1e3303d) K11718vE0Hd
65 46 56 06

6766 8766

0 @9 05 0oF O£ 02 Ol 5 L U

mn{.}l\ m— all - .—~ I T 17 S - S ]
TR St i !..|M|! - : i " 1t i

- b - - —t - hE H -t S

i St w2 o O 08 o ol F} R T By

I ok 8 O et ol Y ol A R b o SR E AN D RN R audda Rty

fi:a..n'._...||!| TEEE HI‘.‘.!AT ~3s w\ = “HiH- a8 ,.1‘11.”.,”, [l
— EEEERE T EEEE S EER R

- =TiH.‘.I le.l A3 rr H‘M.NUM.H...H \F 44 1] [ - L

- - R TR R R R L

N e e o et S e e e EEr R R ER S

O - B e s el Ll s R - - . S H-F+ F 4 -

o= BN OOt S S SR S o e O A e R R B P

— i S it e o o B S R HAH _

......... e R TP RTE L H

. B EEb IR E R R HE

o . i el M S S RSN S H A N a R R Ao
e — -1 SRR ‘ 1 HE 1or

= —i—1- S Sk e e ol 3.0 1 03 e o Roshuyse
L R R TR RS W_
R o 0 o il v o - A1

S ol Y -H ISR = ]

— e S .w.;ﬁn 0 e e 3 O 1 R 0 0 (S 8 2 PP _ At EH
— a A ] e e SRR bR R DY HE L

0001 00% 602 a0t 0% Gé 0l M 2

{3123X) Q01Y¥34 WUnLTH




aunp “oyepl ‘adopes’ je uee)rdiovdgd Jo uotlingtJaisig Aousnbadd tQ1 @4nvld
- {327 = dJ U34¥4 ALITIBVOONd INTYA IHTULXI

. . . A (3ur323d} AL1718VA08d
666 866 5766 66 % 58 06 8 o/ 09 0S OroOF 0z O § U U

. S .. DI I A - I3 ¥ [T
SMOORS B S i Sl Al o S N trrir — o3 ataiehys X g—
—— Ll s O O 5 4 5 o O - O - -1 o a0 FHETHT HiTibep
it sl B el O o . - 1 : ] : 0 A
- = il N A S o Ve sy LT bt 1 y "
e sl Sl ) O 2 o ol L1t b B3] 4 ] ] | 1t e
Sl R VG RS P S 5 o A 1 A e s ) o o 4 B T SE3tnints P O 0 M o et
- S Iy e e i -~ - ﬂ L N - bte F Fhpbopopedaiome
R S gy e p i ) St A b IS NEENs -1 Agndive SNARNRSERY A1 1 Fire . et Wy oo
i S S el 0 S o e S o O 950 5 O O 8 O ot Bt T EEEEE I R t Sl -
P 0 o (104 18 B e wold bt o 1 . Snpeussunptiibiartritenshcinnn rH.
I s o N . iR i sy [ rrm iha "
e FEEHER T RE BB R T e HipH
Tr - RO o \ietdaviaeidwew i
; pa SIS SO o o T el o e Crrertriee et nT Lo ;__ £a

=
<
e
i
L
T
¥
H
11

H
i
i

I
T

- ¥ .

——

oo rwan.

o By

1

T

HEEN

R

R
=IITT

el

G

;

]

i

T

i

¢

e

|
T
4

4

i

o

L

¢

B . 1T e (i1 ¥
R e Al
— I St Tty Sl .Im‘ .M- ! ’
BEad i S Eaf el S
e = E RS ma RN mE L
e e mEr sl
BT R AR S il

¢

R 3 - S5l :
R R
S S ey T woct St B i g ) 5 B L
- R s iR it o + ki i
—— — ge ] i 1 4 B AWIW e B
e L r_.m.‘ x.\.q 3 11 w.fi' —b

il alehll Mol bt S A ol o i N n H it P ‘,w t
= B : e,
R e SEER il

0601 00§

001 05 52 ot 5 ¢
(54034} qOTYId NUNLIY




Ainp ‘oyep] fadopeal 2e ucLe)Ldiosdd JO UOLINGLALSLQ Asuanbaa g -1 24nbLd

u :

(5.2 = d) dTavd KLIT10Y904E INTVA IHIULXT

A (1ua313d) AL1119vA0Yd .
666 RS 5756 66 95 56 05 08 O/ 09 05 Ob O 02 Ol 5 1 1

S PR P T T TE T T diltERa S S R e
e e e e W_ ERARE R T e
Ry Btk o 018 G 0 S 0 08 N e - g e B i T S e

ai,w [{rl | b Wlwrm sw TR Emais m A ”lw.r ! LIM.MHM
;;;;; AR N e R B RE R I aets e e

[
1
|
i
M
]
T
H
1
:
i
T
anaak
T
=t
ii
.
.
]
-
L
=
o,
|
:
I
T
1
i1

=t bbb e At -4 | BNl Gan 1
— et 51 8 1 8 2 »% TR . f_ Him e S o
B — g S48 00 DR, o8 -| . PTH; < - A L M x m =
...f._.u 1 . 1L BTN L it ‘T
TR T PR A el e 5

e
A
v —

T
i

i
i
i
|

HiEl

e
i
LI

T

1
- =
1

+
trr
iy
1

+
A1 -
AN

1
i 4
rpug e
. I

et s
i K

ot

1
gits:
rr‘
[
Y
t
:
:
.
|
.
o=

I
T

|

s

S
|
i
t
i
1
-t

I - - iy 1 o o

e L e e NN RS R RS R ] |-,%m mﬂm 5

— g et il s i ol O S Sl 8 -«my.m, o B ul nll Gl St ma M B G S R4 M,_ﬁ .

el H et Bl o B o o N ok |H - RSN 3 _ﬁ”m =
| it

SINITSY:

b - - o § aal u
i i o o e =y \ ! A
J O NG O L SRS S N : Ly
HERRE . 3 g 0
] i o
A . Y . 1
i pepi
H i )

C ;
g uiiisseln

T

6t G ¢
s1234) COIYId MUNLIY,

6O 1




Tasnhny

‘ouep] ‘wsuaoppat e uoljertdiosay 4o UOLINgLATSL(] \.,ucmzcmi CZTRANLLY
. _

Foood) Wlavd ALITIEYAON INIWA IHIN LK
(1unosad) AL[118Y004d
56 % 08 00 09 05 0% 0 02 O ¢ I |5

m m..m.. L_ L M.HIH

- - ;
SEHBHELE 14
,w‘ shils Y
MRERIsgsuitn e
- pneyiiolnn g
SRR R I
FaLiT w i H

B ol et 11
PR O Moy oy S o PR AN I O U0 O 0 o 1 O E 0
g _%-rkyh_?“~. i

i B Pl e s il )

A o S o SRR h ' r e
RPuhai N e RSl S E ST R, ﬁ +H .up N raneaiiett :
i gR! LY B R : b

s - TrT . ,. o - — o
i s - [ —+- .r o - Wr'r LT -
fpouck- [0 S ) i A AN W ' r -ﬁﬁ { 1 [ = a9

T g et - it 34 .n.w. __.. -

4 - - 4 I

- ' bt HriHH ¢t
e L TG = %
e 4 I s

o . N TIv 7 .

i ‘1 5

1 . r e ¥ ]

o Tt 1 z & -
§ R i

i 110
i L i .
i . i T UH =

I

T

=i

TIPITTE

i

H
ERREE dodaa:

TITTITIIT

Tht—tr i ff s
T
T
>
+
T
H_—;M»

tr

..fl - 14 A - [ 1 o e
- . . CRELE T '
e e i FI3T b
w ot — f— [ - - y ..r. ¥ -

et el ol S S S L5°1 I = ; ) :

s e R T ol el 3 YRS . 24

R o L o e g vy B O o v LEL bbb x

= . EES A .

H
=
T
T
-
-+t
T
1
!
!
:

T'..
;
|

—~L i
u
R

T
T
T

T

!

I

]

e

‘

T

R

T
LAY .

v+

i

1

T

H

FL

i
H
H
T
t
—id
RN
Tt
7
"'—“'“"—T""sc‘ﬁr-’
P
:
i T
- 't
i
il
o i W U S Ay A

+

e ey Sy
s I
s
4
PrTTT
Iz|

e
i

5z a1 g Z |
{34e34) 00143d NUNLl3Y ﬁ

i
T




d8quagdasg

666 g6

“oyep] fadopeal je uctieyidianag 4o uolingragsig Aouanbauay "€T wanpiy

Aa -2 = d) ¥3dvd ALIT0GVO0N4 WA MIYLXI
) {1u3d42d) AL1719vE0Ud
56 ns 08 ©£ 09 05 Ob OE OZ OL 5§ {

T TITT -
= R At L 1 1 L
: spopet th e e e e e P HE
RS O EY ol B Y » HEET T - i
S S A - 4L L 4 NSNS 134 FLE L. T
S R R 0=
I G o it et B R S e A NS DR e € W; ,
Ao ds 1 th b =—
S b T il 1 —
RANN ] 41t
s b o Ot Wu
A RawNEy LR
gt i R R QB4 & RE . i S
T Ry HAAY S SERiRYNY
. pRANERIN I RREREE ERATL
— R it
- L (1. 4 i ; il
- HH 1z 0070 1 Tt
S wan lE1ES
. i T T LRI
s g I L 29 b B
o 3 - L O ﬁ ¥ 1 -
i~ R 4, S

e R St . HH T _ i l-m ‘.
- :1@ . : A .w o e P e

T

B R Lit -
- 1 J S
. s FE ) S Yy
- ] f s PRI I - A [ EYEFNWEN A
- N X HEN
— L 3z ] LT Fip—

. 41
S 3 e N S A B
S - R I N 0 O i -t 14 .
- 1 — J e Y A Y A T o AT EERE L R e AT LR
- L-b —g et e = i . - -1 5 144 RN 4
e JE— L. L. — 1t pe -] wf f - b RS -Hi--44 -k R

0oot 008

0G6¢ 0ot 03 52 01 5 Z [SERN
{s22al) Q0I¥3Id WNLIY

seYous




4307 21 TOUTE L TOS0pRLT] 1R UUI3E) G108 40 UOLINgLATS L Adusnboud teT sar

A» a-? = d) M3dv4 ALIVIGYEONS IATVA THIMLIXT

{1undaad) AL1TLOVHOUS
56 06 09 0f 09 03 Oy O 82 o1 § [ &

A = — S ar R R AREE RN it sl e
foaumann: Mol RAsihUSN Sutgedy Wl ol . M o A 1 [ ThE ﬁ ;ﬁ
o el b piEaa e A Rs et el RRsetaa il il tetss
— ol el t T w Fob FE _ ity 1S 3 f.._.f
S T GETTIE bt - L THHTR ”rh‘i\_il H
— = o B o O e O * ke BERRAEIE s .mﬁ m 1=
—— e g e [ i - ] - + — k-1 e
DTS W s ol o S ol S0 I O 00 o8 9 BRawRAESATAtEN s tvTanad L ons Yo s
R R R
Y ; paiee
L] Tww. 14 rll. , .
£e°0 gt e N
] R S

=
o
ST
¥
H
SEe8
==

R .
I
i
1

5
I
T
r
+1
+H
¢

,
L
T
H
P
T
T
-

T
T

t
1

jha
-
i
b o
i VR e
HEE S _
m T T uu._m_-.n.n.-.“i. L
i Sk femt
m 1 % (8875w wa + ; N -
s L 3 LAy s =3
inindigitls _w I ')
TN n i H S i
fRisaiatie) R LRSS S Rl w
[ | ey {419 1 I it iny fpewos
i e
. P 519 ¥
o - 4 4 = ¥
— - iL. L ' L |
o 900 9 ot o w o SN RS ) b
[T = ‘ A TR R Oy 11
St LT :

0001 a0s

05 52 o1 § ¢
{s+eak) 001434 MuNLIY




ABQUIBADE "ouEpl fo40pTET 18 UOLITILOLI0BA] JO UoLINgialsiQ fousnbady cgT adnuly

{4 % = d) HIIYd A11719vE08d INTYA INTHLX3
(1uazaad) ALE1TYVIOYEd
o6 Nk e ol 09 DS 0F 0 02 01

1

[*r]
—
—

1 i
o P S
1
'R i
t T
! |
T
]
NARAREERE:
i
iR
: T
1
)
' T
: i s .
1 B
e
RS SRS
. L
T
T
T
YR S S v e

LriEReRe R
] T : Wi
i

A

T
i

i
S ass

T
:
i
I
T
I
i
4.
T
1
T
:
pa
1
i
1’"‘; -
s,
flgEapaame
7T

f
|

s
t
i
1
H
1
¥
T
ay
I
~+
X

hi
-+

T

1T

:

bt

P
RS

pile’ . &
T
t

P

[ B v o '.;
I
b
I

bt
[
f
|
H
v
T
+
‘1
f
T
T
Y
?
T
—

T

y S i

(]

T

R
~
=
o

i e fopet 4

i
B .
L
It e ®
P
T
1
T
T !
pat it i e ey e S o

_ .
[0 o R ﬁ_ ' ! g
1 RN ek I iy X 3 .
TiE i masdririmmuond gyt dasiiipnige i S o
ih 08 e ot o o S W e M S R A AW gnr du s Ry ] S ke )
sk p e e T R hep e or
; MEEEEA -1 Ui Le L . Ay + -y
T AR ALt i 5
3 W [as . N -3
e HHTRHEE !
- HH It -
Saey i ISt aR RS ER 1He =
1 T H T b
B3 HH _ ! i v
pes bR R

g aTais

PR
s
3 b

T
[
v

e apupapniy ey S 1 SR

Ty T
A

T
T
pereny
, t
: 1 -
LR G 54 SR N =21

R s 8 S Hat

b ik

-+
iy

52 ol g 2
{5403k} GOIYId MuaLTY




A3qupzag "oyepl ‘aJ40peEaT 18 UO(IEI1d1094y 40 USLINGLAIEL(Q ADUBnbaU g T9T 84nbly

Am{@,m = 4} u3dvd ALLTLAYIONA WA IHIULXI
{1uassad) AL11T0Y90Hd

6766 8766 5668 66 fid H 0h ng 0L 09 07 ot 08 02 00 5§ [ r

e e AR SHELTH R 1T HHEEE]
e - P R AR REL] = o il ke b REda R goAsuNaRs w * 4 ; r.r
| = e s iannIN RN R e
AT oovusbons sl ekl S Sl G O SRS TR R R RN R Mt AT .
e o T R R R e s Ed
: i
1

Tt o,
it

!
T
1
[
i
7T
v
:
.
i
T
!
1
f
e e e
i
]
T
!
sf
:
1
T
TESTI TN
o

|
:
!
allg
1
I
il

I Anns

n
T

.

Lt

T

T
—bf Tt T

+
Ay +
i
AR
]

{

1
1
o

gt bt -y :

- unind d e 1ty 3 115
» | % L4+~ rﬂ- + - ﬂlu

-

T
:
it

EENEY)

=
1Ty

L

L

3

1

t
=
i

7T
v

T
T

I
!

I kar—‘—-i -

i
H-T«i'-i-r
i Rsgguhus:
v il
eyl
i
-
|
L uol

Tt
illil
i I
I
uo

|

I

5 {071

Py S
| e &
N
T

i
"
+

1

S3Y3U] U

e

-
I
ot

TT

fl

T
“r

T

H

SN ERRAAA _ ST R R
52 01 5 b4
{(s4ead) Q0134 HuNLIY




oy
il o Lnkﬂ)“-nz.}u!...:.z.:‘...icn LR R

coaumjﬂ:ulri Aﬁﬁzoz pairinunsyy ‘s 7 9an8rg
ef

~F

L'y HH.HHE,_. ARy .;.:-mm.m.

t,i%. i

o




o

ks

_‘l/;;’

NI L

=
|
|

G A

T

n
1!

i

i

L
SN

o

- Lead

LA

RO

."\\-__\

rr

ates 1

Shaded area indic

\.

lands.

inaze Area,

River Dra

i

r Lamh

fo

ainfall Map

Annual ¥

. 18,




in a

s

The precipitation which falls upon the land is disposed o
variety of ways. Part of the water stays on the land surface until it
is evaporated back into the atmosphere; part renetrates the soll indo

the root zone of the vegetation and is transpirsd back into the atmos-
phere or storsd in the tissues of the plants: part percolates desply
inte the soil and forms the grownd water which may then move to the sur-

face streams, be purmed out and trans spired by vegebation or sexit ths

us}

basin wnderground. The water which is left over after 211 these othser

nrocesses have taken thelr toll flows in the streams and 15 elther di-

—_ N R
r, or exits the basin

e
=

1)

verted as irrigation, domestic, or industrial
as river flow.

River flow in the Lemhi Basin is measured at gaging stations &t
Lemhi, Ideho, and at Salmon, Idaho. One upper tributary stream is
measurad at Texas Creek and some sporadic measursments have been made
at Big Sorings Creek. As with the meteorological measursmenis so with
the river measurements, the records are not complete. The station at
Salmon was discontinusd in 1942 and the Lemhi and Texas Creek stations
did not bezin until 1955 and were discontinued in 1963. Because all
measuring stabtions are within the same basin, cne would expect a con-

tency between rescords, This i1s demonstrated by the plot of frequency

& stribubion for the three stations as shown in Figure 19. The fact
that the points all fall on & straight line indicates that the meteor-
ological conditions in the basin affect all streams in a similar manner,

The gaging station rscords at Salmon and at Lemhi de not cover
the same time period so cennot be directly compared, but the averags

flow during the period of record is of interest. The sverage flow of

Lemhi River at Salmon, Idsho, is 178,000 acre feet. This 1s 2ll Thev
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remaing of the 1,055,000 acre feet which fell as preeipitation. The
difference of 877,000 acre fest has been disposed of through the processss
of transpiration, evaporation, and underground outilow,

One of the important things pertaining to this study is to as-
certain if the existing records, as imcomplete as they might be, can be
uzed to make judements zbout the effect of high irrigation rates upon

river Tlow. ostulated, and perlsps even observed by those who

ol
b
i )]
i

have been acquainted for a long time withtle: that heavy irrigation
.Cg S RONE v

whe season. create river flows in the late

i~

rates in the early part o

eason which are beneficial to downstream users., If this is true it

it}
cit

should be reflected in the records of stream flow. Since thes gage
mhn Texas Cresglk are in the same hydroiogic province,
the ratio of these two flows should be nearly constant excspt as modi-
fied by snow melt or irrigastion diversilons and return flow. The plod
of this ratio is shown in Figure 20, Ths high value of the ratio in
the months of May and June means thabt snow melt is affecting the flow
at Lemhi mmch more than it is at Texas Creek. This is to be expected
due to the larger drainags arsa and more NUMerous tributaries contribut-
ing to the flow aft Lemhi, The values for July and August reflect the
normal recession as the ground water, increased by the snow melt, re-
turns to normal. The interesting thing in this plot is the departure
from the recession curve occurring in the month of September. In this
month diversions ars expected to be down, crop transpiration down, and
thus return flow if any to be up. This return flow would apply more to
the area below the Texas Cresk gage and thus the ratio would increase.
That this occurs, as shown cn the plot, is confirming evidence that
heavy irrigation apulication rates are beneficial to the flow in Lewhi '

River. If return flow were not present, the hsavy irrigation diversion
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raves would reduce bthe flow at Lemhi proportionate

would the retural flow at Texszs Creek and the ratic would be smaller,

]
ot

The flow hydrograph for the three gazing stations are shown in
Figures 21, 22, and 23. The peszk runcff period oceurs during May and
June and regresses during July and August, Tt will be remembered that
May and June are also high precipitation months aLd-that snow melt

11y occurs during this period, The regression during July and

Stall

ja

August is due to the drainags of the ground water after the snow melh

pericd has ended., The small peak cccurring in September may be 2 ra-

also be associsted with a reduction in irrigation diversions if such

8]

k)
Al

i~

occurs. The fact that the pesk occurs both in the Lemhi gags and
Texas Creek gage would imply that precipitation is the strongest cause
and our previous gnalysis using the ratio of flows is still valid. The
increase in the ratio during September is czused by soms increase in
flow to the river below Texas Creek which is linked in some manner to

return flow and reduced conswmtive use in ths area.

Temperature

Plant growth rates and water evaporation rates are both depend-
ent upon temperaturs and therefore water requirements ars similarly
dependens., Temperaturs records, again, ars not good except at Salmon,‘

and to extrapolabtes the Salmon temperatures to the upper reaches of the

valley would induce large errors. The few years of record available at
Leadore indicabe a mean annual difference of about 7° F, when cormared
with Salmon., The tempsrature records available are shown in Tables 7

to 10C.
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7. Monthly Temperature for Salmon, Idaho (T

Jan. Teb March April av June  July aAwg. Sept. 0Ocr. dov. Decg Annual
26.8 25.5 40,2 LT 4 37.2 61.4 B6.9 HK4.T7T 360 46.6 34,0 15.0 45,1
17.7 31.8 39.8 5204 32.1 37.0 A3I1 67.4 5.6 48.2 33.84 22.7 4501
9.2 26.8 40.3 7.0 8.4 37.6 67.6 64,2 357.0 42,4 28.0 17.% 52.2
le.00 22.4 27.0 43.3 50.8 58.2 V0.9 465.9 60.2 46.0  36.0 36.3 5404
24 .2 23,2 .6 L4.5 52.4 7.2 67.8 52.8 = - - -
- - - - - - 1.6 57.4 59.4 41.2 30.2 5.2 -
15.6 27.8 33.8 41.4 51.4  36.8 63.5 - G402 - 248 -
22.6 26.1 41.6 £3.12 36.1 64.3 70.2 66.3 55.0 5.1 35.4 23.2 46,4
3.4 15,7 29,0 43.5 53.2 63.9 68.5 63.83 359.7 50.3% 32.3 I2.2 S3.01
26.9  20.4 35,2 L34 33.6 38.6 70.2 66.8 859.0 Lh 4 - ig.5 -
1.4 3104 3303 45,5 56.9 50.46 4B.4  H3.4 3504 LR.5 0 3204 10.0 4301
23.2 31.3 37.5 48.6 56.5 63.3 /0.0 63.5 553.8 &2.7  31.7 28.06 -
1926 12.> 2G6.8 37.9 39,4 53.8 63.1 6&.3 63.0 49.4 26.56 4.8 2304 L4k
1927 20.9 I9.6 38.7 Lal7 31.7 62.3 .60 B63.3 3506 55.1 - 15.3 -
1928 18.56 18.9 3i.5 £3.9 59.2 38.0 83.6 H4.0 53.6 4.7 32,0 18.2 1209
1929 12,8 15.4 37.6 43,4 52,0 483.2 0.8 70.1 535.7 5.7 25,3 30.6 23,7
1930 5.5 30.8 37.2 51.4 4.7 2.6 70.6 £9.4% 53,1 3.2 29.6 1505 4402
1931 18.6 21.1 34.9 L5, - 63.0 0.4 6£8.2 57.9 5.8 26.6 16.0 -
1932 - - - - - - - 63.2  56.1 3.5 34,2 1A.0 -
1933 20.8 1Z.58 35.8 4304 9.5 63.2 70.4 64.9 3544 9.3 35.3 32.4 2305
193¢ 30.0 36.0 43.7 52.2 9.3 61.3 89.0 63.83 54.0 L7.h 3904 2200 48,3
1935 24,0 27.3 34.5 43.0 0.4 6l.1 K5.3 B65.3 58.% 42,2 27.5  17.9 43,2
935 14.8 16.2 33.7 46.2 58.2 /B2.9 F1.4 68.5 - 5.4 25,6 2007 -
1937 3.2 22,4 36.3 L 54.9 5%.3 70.1 63.0 38.3 6.0 34,7 2305 5302
1938 19.32 27.3 3s5.9 - 52.0 60.38 - - 61.4 45.0 9.2 24,3 -
1839 - 19.3 35.9 47.3 55.1 57.0 - 64.3 356.1 45.5 31.8 30.3 -
1940 17.2 27.1 40,1 46.7 36.4% B4.6 68.3 67.2 7.3 47.2 26.6 24.2 33.9
1941 18.%1 23.6 39.9 54,7 54,8 A0.3 66,5 B4.4  49.3 43.4 34,3 25,2 44,0
1842 8.95 1l4.6 30.Z2 46.1 48.4  35.9 67.7 - 56.5 45.5 - 21.3 -
1843 14.3 20.8 26.7 43.7 £8.0 56.35 A6.2. 63.2 57.8 7.3 33.2 19.9 42.0
21944 11.2 27.6 - 4701 54.5 58.2 - 64.6 57.8 49.5 31.7 - -
- 3.3 - 43.0 53.9 - - 67.4 54.2 48.2 31.6 21.6 -
- - - - - 61.7 £9.1 6B6.1 54.1 - 63.5 25.8 -
14.3 30.5 39.7 L2.8 37.4 56,3 68.0 64.6 56.1 9.6 31.9 23.6 54.0
22.3 27.9 3401 £4.3 54.0 63.3 63.8 63.83 50.3 44 .7 31.34 8.6 42.9
-2.4 23,2 37,2 47.7 56.0 A0.2 B6.7 66.9 57.3 40.2 36.4 2301 42,7
19.4 31.0 34.7 L4001 5G.8 59.8 67.1 63.7 56.2 50.1 33.6 22.5 4%4.8
27.2 39.0 43.9 A48 71.7 - 39.9 32.5 - 53.8 - 32.0 -
29.9 18.9 26.0 - 56.1 AL.5 86.5 66.6 60.0 47 .3 26.2 23.9 -
34.3 30.7 33.9%9 £3.2 46,5 583.1 692.6 65.8 59.7 47.3 6.7 25.9 46.6
28.6 - 39.1 47.3 55.0 56.3 6#8.5 63.3 56.8 4.5 38.3 19.¢% -
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qble 7 (continuad)
—
ﬁaf Jan. Feb March April May Juna  July Aug. Sept. Occ. XNov. Dec. Annual
s
1935 17.2 18.9 2%.9 1.7 52.2 59.6 66.1 4£8.2 3h.6 47.1 2B.3 15.8 £2.8
3956 20.3 15.3 34.9 47.3 6.6 61.8 67.5 3.0 36.2 44,6 28,3 23.0 43.3
1957 5.0 26.5 37.0 £ 8 6.5 60.9 BB.2 6.4 57.4 45,8 I9.7 26.3 44,1
1953 17.7 31.3 33.7 43.3 55.7 6l.7 B6.4 68.3 36.6  47.0 32,1 27.1 453.7
195%  24.0 30.3 37.1 46.0 50.0 63.2 66.7 63.3 54.5 43,6 29.1 2007 4473
1960 13.2 19.3 30.2 45,5 50.7 61.6 70.7 62.8 357.9 44,7 33.3% 20.9 L5
1961 20.5 35.6 37.9 44.1 53.7 66.0 B9.7 6.8 s52.0 4.2 31.8 21.8 45.5
1962 11.0 25.1 34.58 47.8 53.4  60.4 66,0 64.3 58,1 47.5 345 29.38 A
1963 13.1 35,7 39.0 43.0 55.0 58.3 67.7 67.2 60.4 56.2 0 33.2 17.¢% 45.2
1964 18.7 21.6 30.1 £7.4 52.% 53.2 8.7 63.3 54.9 45.6 0 3.3 243 42.9
1965 26.4 2901 31.7 4.0 50,3 80.2 6.8 B4.6  30.0 Lel7 3700 2403 4%.5
1966 6.9 Z25.% 37.1 43.9 56.5 60.0 59.6 6h.4 60.3 43.4 33,1 23.6 480
1967 30.2 31.2 37.3 42.0 4.0 81.9 B89.2 69.%4 860.6 £5.1 33,5 21.4 4.5
1665 15,6 29,7 42,1 4301 52,2 628 71.9 B4.3 55,7 44.9 32.0 21.9 45.0
1969 24.7 26.0 32.3 49.5 53.1 80.8 68.5 70.2 38.2 0.3 3205 157 4306
1870 26,3 34.3 33.4 45,3 53.1 83.8 &Y.6 70.3 5. 4.5 3200 2001 2501
M5l 53 52 52 53 5 51 55 53 55 51 35 -
X18.45 2607 3549 45872 5384 6082 6834 6523 56.54 5,14 32,88 2236 -
J7.480 63 4£.115 3841 4764 2710 3.9 3084 2.2 3.268 5113 B29 -
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Feb. March April Mav June July Avug. Sept. Oco. Nov. Dec. Anpual
16.9
29.8  34.7 43.8 53.9 3%.4 68.3 70.8 53.8 44.0 33.8 16.8  44.3
24.8 40.3 3.9 54,1 £3.% 6A7.6 $£9.3 54.4  453.7 32.4 17.6 G404
28.9 37.9 44.8 56.1 63.2 72.0 69.0 57.3 £8.0 35.1 29.5 46.7
33.7 37.¢6 47.4 51.5 67.4 71.2 653.7 59.5 47.0  36.1 254.5 46.3
22.8 34.0 0.7 31.4 59.1 72.1 64.9 38.2  46.7 30.9 28.3 £4.%
#0650 4406 33,4 A2.6  T0.24 67.94 36,88 4633 33.60  ZLTY £5.75
4,286 1564 2.412 LETF 345 2340 2.52 0 2471 1516 2077 5.48 L7063
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ahle 9 Honthiy Temperarure for Lemhi, Idaho (r°)
Jan. Feb. Mavch April May June  July  aug. Sepr. Oct. Nov. Dec. Annual
- - - - - - - 60.2 52.4% 44.6  34.3 13.0 -
19.5 31.%8 37.2 43,6 43.4 32,2 58,4 842 - - - -
10.0  Zo.o 38.8 43.1 45.5 53,0 62.6 38.6 52.0 3.6 26.0 16.1 39.2
12,0 23,4 25.0 38.6 47.0 53.6 84.0 6H2.6 536.4 4.0 36.0 34,1 4102
Z1.3 16.3 13402 3g.2 47.3  60.7 B2.h6 60.5 53,4 45.7 - 278 -
21.1 22,2 - 4£3.9 - 58.8 865.6 - 56.5 36.3 26,0 100 -
18.4 23.0 28.5 36.0 47.2 - ~ - - - - - -
23.9 20.2 29.58 41.6 48.3  54.6 55.4 60.6 56.2 42.0 31.2 17.9 51.0
13.4 30.0 26.7 40.8 51.2 56.35 62.8 $£1.0 53.0 43.6 29.0 12.2 40.0
21.9 30.2 36.9 - - 57.0 63,6 59.8 53.1 38.9  33.4 24.3 -
2.6 27.35 37.8 46.1 - - 69.2 - - - - - -
17,81 5.5 32.64 41,99 algn 3593 &2 8106 .14 1240 X087 18,8 -
04,537 4,435 35.494 0 3,908 070 LiI37 29% L%A L9 3.B5 409 7,993 -




ble 10, Monthly Temperature for Leadors No.2 idaho. (F°
';73 J £ 5

Jan. Feb. March April Hay June July Aug. Septc. Oct. Nov. Dec. Annual
- - - - - - - - - 4.2 34,7 22.5 -
15.3 20.4 30.1 36.6 49.9 54,5 63.7 61.1 35.5 40,3 2907 16.8 39.5
0.0 2i.4  26.7 32.5 45.1 331.%  A3.4 62.9 535.7 41,5 27.8 13.2 38.7
13.6 25.0 33.0 32.9 43.% 34,7 B2.0 56.4 4G 1L &0.3  25.1  L5.7 377
19,4 18,2 2.9 LO.5 49.2 53.7 60.3 62.9 33.7 -3&.2 28 720.5 38.7
19.2 256.6 26.7 32,4 46.9 35.% £3.1 82,7 474 35,3 29.8 14.8 -
17.7 20.5% 22.6 37.5 47 .4 53,7 6L.3 64.4 48T 37.3 28.46 12.Z2 37.6
15.4  20.8 24.9 316.5 45.8 37.1 60.5 60.9 48.2 39.8 - 8.1 -
11.1 20.3 - M 47.8 36.3 62.9 60.7 351.3 £3.7 29.8 22.2 -
15.0 4.3 30.0 41,1 46.5 56.9 62.4 57.9 51.4 43.0 30.7 18.3 S0
15.0 19.%4 7.3 32.5 L4.% 52,7 64.3 38.1 35l.5 42,2 29,2 5.0 15,3
= 15.49 20.71 728.27 35,9 562 55,19 &2.41 60.8 5L.IG MR 2935 1% ».3
g 2,92 2,713 4174 3,372 2.070 2,169 L3840 2.5%% 29838 3.3 20433 5.089 L9980




One use of temperaturs records 1s o determine the length of t
growing seascn. Normelly this is thought to be that period between

killing frosts-~the last in the spring and the first in the fall. What

I

censtitutes a killing frost depsnds upon the sensitivity of the par-

i

icular crop being considerad. Soms plants fail to rscover afier a

o} . . . . , . . .
2 ¥, frost while others survive 26° ¥. frosts. Some plants continue

(we

to grow despite nighbitime frosts Lf daytime temperaturss exceed certain
minimum temperaturss above freezing.

L

Lemhi Valley generally support a
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and grasses)

3]
iy

livestock industry and are thersfore limited to hay (alfalfs
and pastures (grasses). Scme grain is also grown, but the crop is not

lv a late seacson user of water and nob usually terminated by frosts.
Since mountain meadow pastures predominate in the Lemhi Valley, it i=s
this crop we will consider in determining length of growing season.
Meteorologists contend vhat grasses will exiiibit some growth whensver
daytime temperatures exceed LOY F, A task force from the USDA Agri-
cultursl Research Service and certain Rocky Mountain universities
suggested that whers mountain meadow pastures are involved that any

day whose maximum temperature reaches 50° F, or above be considered a
growing day. Using ths record for Leadors, Idaho {Leadore No. 2

which began in 1965), the frequsncy distribution of those days having

temperatures 50° F. or sbove were plotted for sach monmth, Figures 2L

. Again the arrows point to the mean valus, the mode or most

b

il

w g

likely value, and the 20 percent probability valus, These values are
then summarized in the gragh of Figure 36 when the growing days abovs
50° F, are accumulated by months., It can thus be seen that the growing

season begins in March and ends in Novemper with the most likely length,

that is the length that will recur most often, is 196 days; the averags

L
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215 days, and the 20 percent probability {cr recurring one ou

~ el - - - ! - o -
of § years) length is 2L5 days. Since the racord is for Leadors the

growing season length would be longer for the warmer arcas of Lemhl and
Selmen,
Consumptive iss

Using the records for temperatures, pracipitation and growing

season, we are now ready to anaiyze thz potential consumpltive uss in the

basin., The potentiszl svaporation can be approximated by the Blansy-

Criddle formula:
U=k oT where
100
U = evaporation or irangpiration in lnches of water
o = percent daylight hours
T = average monthly Temperatures

% = 2 constant dependant upon Crop

Using the graphical valuss of mean femperaturs mentlonsd prav-

iously, and assuming k = 1.0, graphs of monthly U wvalues have been

plotted for the three stations and are shown in Figures 37 and 28,
Plotted on the same graphs are the graphical mean valuss for precipiva-

+icn determined at the same locations. Surming these values for each
-
location gives the potentisl anmual evaporation rates: Salmon--L7.0
inches, Lemhi--Lh,35 inches, and leadors--L2.15 inches, Subtracting
the precipitation for the same period gives annual net use factors of:
E s g
Salmon--38.18 inches, Lemhi--135.13 inches, and Leadore-~33,51 inches,
2 2

Using these same graphs and calculating the use during the growing
season for the mountain meadow pastures at Leadore gives 30.2 inches.

4.

ives 28,7k inches and multiplying by =a

iy

o)

o

k  factor of 0.85 gives 211,113 inchas which compares with the valu
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Figure 37. The Monthly Consumptive Use Facter, U, and Yonthly Precipitation
for Leadore and Salmon, Idahc
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the water is consumsd wiich brings

Consumptive use

)

These calculations are
averzge at Leadore, Idsho.

T

15 percent highsr than values shown Ffor Le

Groundwater

ffactive precipitation - 2.8

] - A - o e e
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I} inches
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The other means of disvosing of precipitation not discussed

as yet is the groundwater.

5

This iz mentioned primarily because it

Fy
cF

iy
ct

0 T
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Bt

ter il surface use should be curtalilsd, The groundwzmatsr is not
only supplied by precipitation that enters directly into the ground but
also by ths residual in the surface sitream which iz diverted in the
process of irrigation, Abundant groundwater is evidenced by the shallow
water tsbles and pefmanent pastures which beorder each zide of Lamhi
River as it meanders through the vallsy, 4 zood portion of the ground-
water probably exits the basin and contribuizs o tha flow of Salmeon

cubtilow cannot

¥
G
i
9]
o
o
0,
e}
9
cf
)
}AJ
ot

River below the gage at Sdlmon. The magni-

be approximaited with the limited daba availzhis,

Depletion

the water transpired by the agricultural crops is often referrad

to as depletion, it being assumed that such water doss nob condensz
within the same basin, but is transported by winds to other basins. Be-

cause the agriculiural plants traznspirs at rates deterningd by the

tempsratures, a maximum depletion exists within the basin which is

¥

limited by the total area of cropland. Irrigation practicas can reduce
this depletion by failing o provide sufficient water to match the
transpiration potential, bul irrigation practices cannot increase this
potentlal depletion, Thus increasing the so-called irrigation "eff{ic-
ieney" by just meeting the transpiration potential (100 pesrcent effic~
ient]) would deplete the water system in exactly the same amount as
with an irrigation "efficiency" of 10 percent, Whether the sxira water
diverted at 10 percent remzins in the basin depends on the underground
flow characteristics. Based on an irrigated acrsage of 55,000 acres,

the annual depletion from the Lemhi River Basin is about 161,000 acre
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Besults of Additional Measursments

Tn order o confirm the suspicion that the- sxcess water uhilcnh
was applied on irrigsted lands near the headwaters o the Lemhl River
would reappear as strsamflow, rhodamine dye was appliad at three loca-
tions. One was on the Jack Powsrs farm, ons on the Don Jetersen

and one en the Tllsworts fzrm (Figure 39). At the siftzs wners the dye

Sufficient dye was addsd over a period of tims, 2L hours or longer, at
comcentrations in the ditch or canal bebwsen 100 and 200 parts pe
biliion. Samples wers taken at all sites prior to adding dys to asszess
the natural fluorescencs. Two sites were sampled daily on tha Lemhi
River. The first site was at Lemhi and the second site was at Salmon
for a period of time between two and three months, 23 July 1976 to 25
October 1976,

The first tra¢95_9§“§¥?%§PP3§?ed in the Lemhi River et Lemhi 2
days following applicatioﬁ {July 25, 1976) and continued to aeppezr in-
termittently through Ocuober (see Figure L0). The amounts of dye
appearing are very high perceniageslof those added indicating the re-
twmn has a very high efficiency.

Although some dye appearsd very rapidly aiver initial applica-~
tion ?he peak dye flow ocourred about six weeks after and rsceded slowlj
for-another six weeks and had not entirely left the system when sampling

w@s_discontinqed. Return flow would be expected to follow a similar



Shaded area indicates
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Summary znd Conclusicns
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The following polnts are estab

vestigation:

ct
o
5

1. Because of the aozrephical and I drological =2
p-) L e

Lemhi River, regulation of watsr rights on 2 consurptive use or poben-

many Times larger than the small potential agricudtural uss which might

pecome dependent upon i1ts flow, therslorz any changs in the flow oi

Lemhi River, greater oY smaller, could 1m 13 W& adversely affesct any

Salmon users.

3, Users of the lower Lomni River ars dependent upcn late

season flow o maturse thelr cr

O

D3,

o

l;. Return flow Ifrom irrigaiion practicss in the upper Lemhl

River system conbributes substantielly +o the late season flow needed
by lower wvalley users.

5. Soils in the upper Lemni Velley hava such 2 small water
holding capaclty that frequent appilications of wabter arz nseded to pra-
vent plant stress.

4. The only way irrigators in the vallev could increase the
ratio of water applied %o water used (nefficiency”) to a value approach-
ing 60 percent would be to install sprinkling systems.

7. The prcductive capacity of the soil would not be incrsased
by reducing the total water applied, therefore sprinkliing systems ars

A

an added expense with no additional sconiomic returit.

it e
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requirement, the value suggested
istration 1s arbitrary, unrezlistic, and not based on adequats hydro-

logic data.

£
£0
o
(8]
=
(o}
o
421
ot
m
i
b
0
]
o)
3
o
5
£
98]
'J
]

9. Consumptive use requirement
rasses which have a growing season of 245 days or lengzer and requirs

Eal

water over and above that supplied by pracipitation in all months from

SN 4 o 3 [N N o PR, S, PP M - -l
10, The sstimated conswmptive use requirament for grassss at
- -
Leaders with uss ratios of Z0 psresnt and uwbtilicing only silsciive

materials, sof
venting piping, may give egqual or greater rzturns per unit of wmter
diverted than consumrptive use, and should be so considersd in any water

rights adjudication procedurs,
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Recommendations

Tt would be to the advantage of the Department of Water Administ~
ration and to the benefit of all Lemhl River water users if paragraphs

the conclusions of

3]

4 and 5 of the findings of fact and paragraph / o
jaw were daleted completely from the proposed findings of water righis.

It is recommanded that such be done.





